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Abstract 
This research evaluates and discuses the possibilities of using contemporary progressive computer technologies combined with 
the constructivist learning theory in the architectural design processes. In this context, instructional design in architecture field is 
acknowledged by proposing student centered processes which encourage the students to be interactive, process oriented, open 
minded, initiative, self-controlling participant, and collaborative
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1. Introduction 
It  is  evident  that  there  is  a  necessity  to  create  new ways  of  learning in  order  to  improve  the  standards  and the  
quality of architectural education. For this reason, various attitudes are discussed in the field which considers the 
new strategies by the effect of the recent technological improvements. Hence, this paper evaluates and integrates the 
possibilities of using contemporary progressive computer technologies combined with the constructivist learning 
theory in the field of architectural design processes.    
This research also acknowledges instructional design in architecture by proposing student centered processes 
which encourage the students to be interactive, process oriented, open minded, initiative, self-controlling 
participatory, and collaborative. This kind of design procedure requires the construction of the knowledge through 
both traditional way and virtual design environments. For this purpose the constructive instructional design in 
architecture,   design studio should incorporate computer added architectural design features with   the World Wide 
Web applications. 
Constructivism is a philosophy of learning based on the idea that knowledge is constructed by the knower 
according to his/her experiences.  Learners should be considered to be active individuals seeking meaning. 
According to Jonassen (1991; 10): “Constructivism, founded on Kantian beliefs, claims that reality is constructed by 
the knower based upon mental activity. Humans are perceivers and interpreters who construct their own reality 
through engaging in those mental activities...thinking is grounded in perception of physical and social experiences, 
which can only be comprehended by the mind. What the mind produces are mental models that explain to the 
knower what he or she has perceived.... We all conceive of the external reality somewhat differently, based on our 
unique set of experiences with the world and our beliefs about them.” 
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2. Constructivist Epistemology 
Constructivism is a set of assumptions about the nature of human learning that guide constructivist learning 
theories and teaching methods. Constructivist learning theory tries to explain how learners learn by constructing 
understanding for themselves. The “constructivist stance maintains that learning is a process of constructing 
meaning; it is how people make sense of their experience” (Merriam and Caffarella, 1999, p. 260).  Duffy & 
Jonassen (1992) discussed environment with meaning: 
“Constructivism provides an alternative epistemological base to the objectivist tradition. Constructivism, like 
objectivism holds that there is a real world that we experience. However, the argument is that meaning is imposed 
on  the  world  by  us,  rather  than  existing  in  the  world  independently  of  us.  There  are  many  ways  to  structure  the  
world, and there are many meanings or perspectives for any event or concept. Thus there is not a correct meaning 
that we are striving for “(p. 3). 
 The constructivist epistemology emphasized that people generate their own “rules” and “mental models,” which 
they use to make sense of their experiences. Learning, therefore, is accepted as the process of adjusting their mental 
models to accommodate new experiences. 
Constructivist learning environments should have common characteristics so that raise the capability of the 
individuals to construct the knowledge. In architectural education, learning environment, which is mainly based on 
the structure of design studios, should 
1. provide  experience to students for construction of design knowledge,  
2. facilitate students to find alternative solutions to their design problems through multiple perspectives, 
3. present learning activities in a realistic and relevant context,  
4. make learners feel themselves as the owner of the process and feel responsible for their learning, 
5. create  process oriented learning strategies,  
6. practice the learning as a social activity, 
7. promote the students to use various representation modes, and, 
8. generate self awareness of the students 
9. form self motivated and self reflective students, 
10. encourage to use strategies, 
11. make students to be respectful to multiple perspectives and world views. 
2.1. Constructivist Learning Strategies 
There are several guiding principles of constructivism. Constructivist Design Model  “CDM” uses following 
seven strategies to design learning environment in architectural design studios. As seen in the figure 1, specific goals 
for developing learning environment are defined by considering the intensive use of digital elements within the 
framework of predefined principles, assumptions and the target of the model. These goals are selected to practice in 
instructional environments which is designed by  student oriented learning philosophy in architectural education. 
These environments should include the applications of virtual reality and the intensive use of computer technology 
with  participation and collaboration of the learners via internet.  . 
2.1.1. Generative Learning 
Wittrock  presents a model that focuses on learning as neural meaning-making, not memorization or recitation.  
According to this model the brain is not just an information processing unit but it generates knowledge by building. 
The brain operates through processes of generating meaningful relations “among concepts and between knowledge 
and experience” (Wittrock, 1992). And in view of that, teaching “becomes the process of leading learners to use 
their generative processes to construct meanings and plans of action” (531). Generative learning relates to the 
cognitive processes involved with building relationships between concepts and planning for action (Shedroff, 1999). 
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2.1.2. Situated Learning 
Situated learning implies learning that takes place in the same context in which it is applied. Lave and Wenger 
(1991) argue that learning should not be viewed as simply the transmission of abstract and de-contextualized 
knowledge from one individual to another, but a social process whereby knowledge is co-constructed; they suggest 
that such learning is situated in a specific context and embedded within a particular social and physical environment. 
Situated learning reveals a number of important characteristics. The learning environments should provide 
authentic context that reflect the way the knowledge will be used in real-life. Authentic activities; access to expert 
performances and the modeling of processes; multiple roles and perspectives; coaching and scaffolding at critical 
times; integrated assessment of learning within the tasks; and collaborative construction of knowledge should also 
be supported. Furthermore reflection to enable abstractions to be formed; and, articulation to enable tacit knowledge 
to be made explicit; should be promoted. 
2.1.3. Cognitive Apprenticeship 
Cognitive apprenticeship is the pedagogic strategy at the core of situated learning. It is similar to craft 
apprenticeship, "Cognitive apprenticeship methods try to enculturate students into authentic practices through 
activity and social interaction" (Brown et al.). Hence, the real world contexts are used for problem solving, thus the 
learner find himself/herself in the culture of a particular practice. Cognitive Apprenticeships should allow students 
to actively practice what they have learned in a mock "real-life" environment (Driscoll, 2005, 174-175). This 
practice consists of five components:  Modeling; Coaching: Articulation: Reflection: and Exploration. 
2.1.4. Cognitive Flexibility 
Conceptually, Cognitive Flexibility model is based on cognitive learning theory for designing learning 
environments. Spiro and Jehng (1990, p. 169) defined cognitive flexibility as “the ability to adaptively re-assemble 
diverse elements of knowledge to fit the particular needs of a given understanding or problem-solving situation”  
According to Nickel (2004) Instructions should avoid oversimplification and earning activities must use multiple 
representations of the content. It is also essential to emphasis on case-based instruction and on knowledge 
construction (not transmission of information). Besides, advanced knowledge must be acquired in a real-world 
context and knowledge sources need to be highly interconnected rather than compartmentalized. Although this 
theory can be used in lower levels of learning, it is generally focused on advanced knowledge acquisition 
(particularly in the use of hypertext). 
2.1.5. Anchored instruction  
Anchored instruction is  the key model for technology-based learning that has been developed by John Bransford 
and his team, the Cognition & Technology Group at Vanderbilt (CTGV).  The main focus is on the development of 
interactive videodisc tools that encouraged students and teachers to solve complex, realistic problems (Bransford et 
al. 1990). The video materials serve as "anchors" (macro-contexts) in instructional design.  
Mainly, activities in learning process should be designed around an "anchor" which should be some sort of case-
study or problem situation and curriculum materials should allow exploration by the learner. 
2.1.6. Learning in social and/or  multiple contexts  
Learning must not be done as an individual process, but rather group learning and group tasks should be used in 
as many learning phases as possible in the framework of situated problem analysis. Problem-oriented learning 
environments are therefore designed in such a manner that they make it possible to have cooperative learning and 
problem solving  in  groups.  To ensure  that  newly  gained knowledge or  concepts  do  not  remain  fixed  to  a  certain  
situation, the same contents should be learned in different contexts. Problem-oriented learning environments are 
therefore designed in such a manner that the learned material can also be applied to and utilized in the analysis of 
other problems. 
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2.1.7. Learning through multiple perspectives  
In learning it should be considered that single contents or problems could be examined from different 
perspectives or aspects. Problem-oriented learning environments are therefore designed in such a manner that 
knowledge and concepts can be learned and applied using multiple perspectives. 
3. Constructivist Design Instruction 
Principally, the constructivist approach in architectural design instruction combines the constructivist education 
basics and the information technology together with the aim of providing essential improvement in architectural 
education.  The positive impact of technological developments on architectural education can be obtained by 
implementation of hybrid educational systems which provide unification of traditional and constructivist attitudes in 
studio environment.  
Constructivist principles in design education accomplish on the idea of constructing knowledge is to create 
meaning by doing, and that the resulting knowledge 'creation' is unique unto the individual. For this reason, in 
architectural education, each student’s level of learning gained from studio process has different value, and the 
design products have unique characteristics. Apparently, the learning environment in constructivist education is 
designed to foster intensive use of digital technology in design process.  
As seen in Figure 1, in creating theoretical framework of Constructivist design education requires using 
Constructivist Learning Strategies as a whole in the design process. The instructional design should encourage the 
student to explore on his/her own in student centred design processes by using virtual environment in an interactive 
way. Information access via internet and design opportunity from any workplace is suggested compulsory for 
investigation, exploration, participation and collaboration phases of the design process.  
Figure 1. Constructivist Instruction in Context of Design Process 
The learning environment should reinforce the notion of developing a student’s personal insight or take on 
learning. Some constructivist techniques can be use for this purpose:  creating a database and micro-worlds; case 
studies; practice on real world problems; doing various design exercises, writing scenarios of architectural life; 
telling stories about the user requirements; developing attitudes for the use of architectural space; and giving and to 
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be given online and/or face to face desk critiques to each other. Studio works can be done in an environment which 
acquires the opportunities of traditional studio, electronic studio and virtual design studio in an integrated way. 
3.1. Instructional Goals and Objectives  
The learning environment of constructivist design studio should be designed as a part of constructivist 
instructional design. Studio processes are designed to enable students to deal with real world problems in student 
centred practices. In context of design studios two kind of support is needed: Support for technical framework and 
support for learning design. The key points of these needed supports are emphasized basic principles of 
constructivist strategy (see Figure 2). This structure make possible for the students to evaluate and to reflect on the 
design process. They,  
-feel responsible for their learning 
-have developed awareness; autonomy; goals for learning; initiative 
-use strategies for  
-accept the complexity of life 
-respectful to multiple perspectives and world-views 
-become open minded; task oriented; process oriented; self-controlling; realistic; scientific; value generator 
-design  in holistic; articulate; flexible; moderate; humanistic; innovative processes 
-turn into social; self motivated; self reflective and indulge into the experience 
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3.2. Instructional Principles
The main principles which are applied to the constructivist learning processes are as follows: 
Ɣ Development of critical thinking ability  
Ɣ Learning by doing.  
Ɣ Collaboration, participation, teamwork 
Ɣ Learning Based on Experience     
Ɣ Exploration and discovery  
Ɣ Provision of opportunities for synthesis, organization and restructuring of information. 
Ɣ Declarative and procedural knowledge guidance not prescription.  
Ɣ Inductive learning  
Ɣ Instructors goals and evolving learner goals negotiated between student and instructor 
Ɣ Emphasis on learning  not   teaching   
Ɣ Multi-media use  
ƔHyper texts 
Ɣ Constructing prior knowledge 
Ɣ Favours higher-order skills                                                        
Ɣ Learner Control                                                                                      
Ɣ Multiple paths to learning.  
Ɣ Student centred / high learner control.  
Ɣ Learning environments. 
Ɣ Previous knowledge, skills, attitudes and motivations used in new situations     
Ɣ Instructors design goals and learner’s objectives.  
Ɣ Cases / examples / multiple perspectives.  
Ɣ Flexible Structures used  
Ɣ Authenticity and contextual learning,  real world problems and tasks.  
Ɣ Utilization of resources, e.g. search engines, online database, digital studio.  
Ɣ Active learning, actionÅÆ feedback cycle.  
Ɣ Learner reflection on achievement of objectives. Self evaluation.  
Ɣ Problem solving.  
Ɣ Discursive > adaptive > interactive > reflective design processes. 
4. Experiences in Design Process 
In any design process, the main interest is how to learn to solve the particular problem. The experiences in this 
process can be classified according to; “Determining  Data Sources”; “Forming  micro-universes for knowledge 
construction”; “Finding alternative solutions through multiple perspectives”; “Working with student oriented goals”; 
“Interactive learning”; “Multi-media use”; “Reflection in action”; “Random Learning”; “Instructors as coaches”; 
“Constructing prior knowledge”; “Apprehension of conceptual relations”; “Case Studies”; “Workshops”; “Extra 
Curriculum activities” 
 Therefore the design and the interaction of learning environment should be considered firstly. The following 
parameters are regarded as essential in design of learning environment. 
4.1. Realistic practices  
Constructivist approach focus on message design which requires problem to be studied as it exist in  real world. 
Some constructivist theorists have addressed the need to create learning environments, micro worlds and interactive 
multimedia whereby real world contexts can be created and simulated (Seels, 1995, 91). The design problem is 
taken as in real world context in a very complex way, over simplification is not valuable in terms of achievement to 
the learning objectives. 
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4.2. Emphasis on case studies 
Case studies can provide an excellent way of solving design problem. Students learn best when the topic is 
relevant to them and immediately applicable to a certain situation: 
4.3. Developing multi perspectives and multi contexts
Multi contexts are implemented by presenting particular knowledge from one field to the another whereas 
multiple perspectives provide different point of views to  a specific argument. Design students should be encouraged 
to do so.  
4.4. Design in social context  
According to Vygotsky (1978) knowledge is first constructed in a social context and is then appropriated by 
individuals. The process of sharing individual perspectives is called collaborative elaboration by Meter & Stevens 
(2000). Collaborative elaboration results in learners constructing understanding together that wouldn't be possible 
alone (Greeno et al., 1996). Thus, it is obvious that learning takes place in a social context through interaction with 
other students, instructors and the other designers. The nature of these relations will influence the quality of design 
product thus instructors should be  aware of the interactions that occur in the design studio. 
4.5. Dealing with the complex problem
Students should be directed to study a “complex” design problem and finding alternative solutions for this 
problem are required.  By this way, student challenges in order to solve sub problems and problem itself. 
Consequently, he level of imagination and creativity of the student is increased.  The ability to deal with new, 
complex design problems is developed. 
4.6.  Reflecting on the process
An important part of the learning process is that students reflect on, and talk about, their activities in the design 
studio.    Students learn how to learn, the students reflect on "how" they learn in a constructivist way through design 
process. Studio environment should support to express student’s own ideas freely and to reflect on the design 
processes.     These activities may be in a form of writing, drawing, or filling predetermined forms. 
4.7. Student control   
In a constructivist design studio, control comes from students' participation in responsibility rather than external 
imposition. Thus the instructor can be free to focus on students learning and this is advantageous situation for both 
students and instructor. The responsibility covers the selection of learning materials; the determination of the 
extends and the results of the design process; and the transportation of the knowledge gained from the design 
process to the students. 
5. Activities in Design Process 
Design Process includes  activities and procedures of the two phases:  “Processes of Providing Information and 
Experiences” and “Researh-Discussion-Critiques-Evaluation” The process is defined as feedback cycle, not linear. It 
is difficult to suggest certain rules for each step of the processes but it is recommended that to use specific learning 
techniques and strategies which includes: 
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ƔInformation gathering by the attitudes of generative learning
ƔTo use situated learning strategy in “Researh-Discussion-Critiques-Evaluation” processes 
ƔInstructor-Learner interaction by cognitive apprenticeship
ƔCreative activities for alternative design solutions by using Cognitive Flexibility approach 
ƔAnchored instruction for specific design problems 
ƔLearning in social and/or  multiple contexts for certain building programs 
ƔLearning through multiple perspectives of designer’s projects, instructor’s critiques and Jury member’s directions.  
6. Determination of Evaluation Methods: 
At the end of the design process, evaluation of the final design is made according to these principles: 
ƔProcess is more important than the design product 
ƔEvaluation techniques should be developed as student centered, that is, each student is unique and may have 
different capability to design and to learn. 
ƔThe achieved level of learning is less important than the progress provided by the student  
ƔThe difference between the level of design skill of the student from beginning of the process through the end of the 
process is essential for evaluating the success. 
ƔParticipation and the collaboration throughout the process should be considered 
ƔThe documents about students’ ability to express themselves and reflect on their learning taken as indicators of 
success. 
Ɣ Evaluation of digital records is considerable 
Ɣ Self-evaluation of the students should be encouraged.  
Ɣ Evaluation of the other students should be encouraged 
Ɣ Jury discussions should be open to all students 
Ɣ In evaluation phase, whereas the instructor evaluate the success of the student, the student evaluate his/her friends’ 
success. Self evaluation and the third parties’ assessments are also very important.
Ɣ Provision of on-line evaluation via internet is expected where necessary. 
7. Conclusion 
This research proposes the use of Constructivist approach in architectural design education. Learning experiences 
and learning activities constitute the core of the learning environment. The main interest is defining a design process 
by using constructivist learning theory in a hybrid method which uses technology effectively. The instructional 
design strongly support the use of computer added architectural design program, virtual design studios, digital 
studios and internet throughout the design process.   
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